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Grid Storage Requires Cheap, Reliable Storage (i)

Laboratories

zn  Swaaos Lo seroe AlKaline Zn/MnO,, Batteries:
— e - Traditional primary batteries @ $18 kWh
Qanot Lo - Long shelf life, lowest cost of materials, lowest manufacturing expenses, established
' supply chain
| o, - Can be scaled to large form factors
n ) - Limited thermal management required compared to Pb or Li

Pt - Safer, environmentally friendly (EPA certified for landfill disposal, non flammable)

| Graphite- Limited Depth of Discharge = reversible 1 e- process (CCNY/CUNY-EI)

Electrolyte ~]

- Current cost ~ < $100 KWh (Urban Electric Power, NY)

e gl Sler—e= v - Significant Opportunity to = capacity and ¥ cost: 350 Wh/L @ < $50 KWh
e et delivered?

Sandia is Building a Comprehensive Program

 $ FY16 Late start, OE - Dr. Imre Gyuk, SNL Program Manager Dr. Babu Chalamala
SNL (Dr. Lambert, Dr. Duay, Dr. Allcorn, Dr. Nagasubramanian, Ms. Kelly, Mr. Vigil)
FY 17, CCNY/CUNY-EI (Prof. Banejee, Prof., Messinger, Dr. Galloway and team)
$, FY 17, complementary LDRD Funding

NMSU (Prof. Vasiliev — DFT Studies)

Baseline performance is currently being established

SNL Zn/MnO,, Batter
2 Y ~ 130 mAh (MnO,) cell, 10% DOD, C/5 discharge rate

P : . . .

25 \l (C rate based on total cell capacity) Opportunlty exists to increase
Z 20 woesses . sesessseen 100 capacity and lower cost
E 3
> 15 FEVUEITDA00000000000000000000000000000( I
= h , 5 . o ° H
§ 10{Charge/ischarge Rate [\ : : Si"si'ﬁ:rg:'éi"p'?é N 50 2 Understand Ba_tt:ary Chemistry
§ s{ci20.cio0ici5ici2i CJ| 2 [Ci20! cCI5 _e~ Coulombic Efficiency 2| Improve Materials

P I S S S N . —¥— Energy Efficiency P Demonstrate Performance
5§ 10 15 20 25 30 35 40 480 490 500 510

Cycle Number
~ 1-500 mAh




